[Contractile properties, transversal stiffness and cytoskeletal protein content in Mongolian gerbils soleus fibers under long-term hindlimb suspension].
Structural and functional changes in Mongolian gerbil soleus fibers were analyzed after a 31-day hindlimb suspension. Contractile properties of muscle fibers were studied by means of tensometry; the transversal stiffness of different parts of the contractile apparatus was measured by atomic force microscopy, resting calcium level was estimated by fluorescence microscopy by using Fluo-4-AM; cytoskeletal protein content was determined by western blotting. It was shown that after gravitational unloading the maximal force of contraction and specific tension of fiber were significantly reduced, as well as calcium sensitivity actually lowered. At the same time, the transversal stiffness of Z-disk in the relaxed and activated state was decreased significantly compared to the control group. Desmin content was at the control level, but alpha-actinin-2, main structural protein of Z-disk, became considerably less after a 31-day hindlimb suspension. Besides, resting calcium level remained at control values during the simulated gravitational unloading. The data suggest that Z-disk destruction, as a result of alpha-actinin-2 content reduction, leads to changes in the lattice spacing and decreases contractile properties.